soluble, we compared the ratio of degradation at pH 5.5 to that at pH 7.5, and so the possible problem of the validity of using trichloroacetic acid solubility as a criterion of proteolysis will not arise as one degradation serves as an internal control for the other. Sodium dodecyl sulphate/ polyacrylamide-gel electrophoresis showed that the complete globin chains (haemoglobin and globin) were almost undegraded by the cytoplasmic system but were susceptible to the acidic proteinases (not shown), Lhus suggesting that their degradation occurs primarily by the lysosomal route. In contrast, the shortened peptides were degraded significantly at both pH values. We have previously shown that puromycyl peptides of endogenous proteins are preferentially degraded in the cytosol of intact MRC-5 fibroblasts (Wharton & Hipkiss, 1984). Evidence of an age-related change in degradation was detected in the homogenates of the passage 45 cells, particularly with the puromycyl peptides at pH 7.5; an increase in the pH 5.5/pH 7.5 proteolysis ratio with passage number was also detected with the cyanogen bromide peptides. As only the smaller of the cyanogen bromide peptides is degradable at pH 7.5, the decline in activity at neutral pH must be due to a decreased catabolism of this particular polypeptide. A decline in a neutral proteinase occurs in ageing W1-38 fibroblasts (Bosman et al., 1976), and the livers of aged mice possess a decreased ability to degrade puromycin peptides (Lavie et al., 1982).
soluble, we compared the ratio of degradation at pH 5.5 to that at pH 7.5, and so the possible problem of the validity of using trichloroacetic acid solubility as a criterion of proteolysis will not arise as one degradation serves as an internal control for the other. Sodium dodecyl sulphate/ polyacrylamide-gel electrophoresis showed that the complete globin chains (haemoglobin and globin) were almost undegraded by the cytoplasmic system but were susceptible to the acidic proteinases (not shown), Lhus suggesting that their degradation occurs primarily by the lysosomal route. In contrast, the shortened peptides were degraded significantly at both pH values. We have previously shown that puromycyl peptides of endogenous proteins are preferentially degraded in the cytosol of intact MRC-5 fibroblasts (Wharton & Hipkiss, 1984) . Evidence of an age-related change in degradation was detected in the homogenates of the passage 45 cells, particularly with the puromycyl peptides at pH 7.5; an increase in the pH 5.5/pH 7.5 proteolysis ratio with passage number was also detected with the cyanogen bromide peptides. As only the smaller of the cyanogen bromide peptides is degradable at pH 7.5, the decline in activity at neutral pH must be due to a decreased catabolism of this particular polypeptide. A decline in a neutral proteinase occurs in ageing W1-38 fibroblasts (Bosman et al., 1976) , and the livers of aged mice possess a decreased ability to degrade puromycin peptides (Lavie et al., 1982) . Bestatin is an inhibitor of leucine aminopeptidase, alanine aminopeptidase and aminopeptidase B (Umezawa & Aoyagi, 1983) . Botbol & Scornik (1979) have shown that the inhibitor causes the accumulation of di-and tri-peptides in puromycin-treated mouse reticulocytes; no other effects on the catabolism of the puromycin-peptides were detected. We have studied the effects of bestatin on the proteolysis of puromycin-peptides in extracts of rabbit re ticulocytes. [ ''C]Leucine-labelled puromycin-peptides were prepared from purified reticulocyte polysomes (Daniels et al., 1982) and used as substrate. Fig. l(a) shows that bestatin had no effects on proteolysis (measured as an increase in acid-soluble radioactivity) in a crude reticulocyte extract (Daniels et al., 1982) . In contrast, bestatin inhibited proteolysis (Fig. lb) carried out by a partially purified protease preparation obtained from reticulocytes (S. A. Wharton, E. M . Atkinson, V. C. Worthington & A. R. Hipkiss, unpublished work). However, bestatin induced the accumulation of di-and tri-peptide-sized material (as evidenced by gel filtration) in both cases ( Fig. lc and Fig. Id) , and leucine production was inhibited almost completely with the protease preparation (Fig. Id) .
We suggest that (i) the crude reticulocyte extract contains both bestatin-sensitive and -insensitive proteases; (ii) our protease purification procedure has removed some of the bestatin-insensitive enzymes, and (iii) the absence of any detectable inhibitory effects of bestatin on proteolysis (measured as an increase in acid-soluble radioactivity) in the crude extract is a consequence of redundancy of the many proteases (bestatin-sensitive and -insensitive) with overlapping specificities. We therefore propose that bestatin inhibits an enzyme ( e g an aminopeptidase) which usually converts acid-precipitable material directly to acid-soluble products (e.g. amino acids) but in the crude reticulocyte lysate this inhibitory effect is overshadowed by other, bestatin-insensitive, proteases.
Because bestatin can affect a step in the degradative process earlier than the cleavage of di-and tri-peptides to amino acids, the possibility must be borne in mind that the results obtained with the inhibitor only indicate possible rather than probable catabolic routes. Furthermore, the possibility remains that the bestatin-induced material which we (McKay et al., 1983) and others (Botbol & Scornik, 1979 ) have detected are not obligatory degradative intermediates, but represent intermediates in an alternative catabolic route to which the polypeptide is redirected by the inhibitory action of bestatin on certain proteases. However, there may not be any one catabolic route which describes the complete degradation of a particular polypeptide species. The arginine analogue canavanine, the chain-terminating antibiotic puromycin and the miscoding aminoglycoside gentomycin induce the synthesis of aberrant polypeptides in Escherichia coli (Goldberg & St. John, 1976) .
We have previously shown that under appropriate conVol. 1 3 ditions maximal proteolysis of aberrant polypeptides requires subsequent protein synthesis. (Hipkiss, 1979;  Carrier et al., 1980; George et al., 1980) . In chick embryo fibroblasts (Kelley & Schlessinger, 1978) canavanine induces the heat-shock proteins, one of which has been suggested to be a protease (Hightowers, 1980) . Goldberg and others (Charette et al., 1981; Chung & Goldberg, 1981; Waxman & Goldberg, 1982) have shown that the lon gene product, protease La, is an ATP-dependent protease which may play a crucial role in the energy-stimulated degradation of aberrant polypeptides (Kowitt & Goldberg, 1977 
